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(54) PLURAL RESONANCE ANTENNA 




(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a plural resonance antenna with an 
excellent plural resonance characteristic that can ensure the electric 
volume of the antenna. 

SOLUTION: A feeding exciting element 11 and a non-feeding exciting 
element 21 of the antenna are respectively and individually configured. 



The feeding exciting element 11 and the non-feeding exiting element 21 
are electric-field- coupled by electric field coupling means 13, 23 
provided separately. Through the configuration above, it is not required 
to configure the entire plural resonance antenna on one dielectric base. 
For example, each of the feeding exciting element 11 and the non-feeding 
exciting element 21 is respectively configured with the dielectric base, 
the electric field cooping means 13, 23 are formed on a conventional 
printed circuit board, the feeding exciting element 11 and the non- 
feeding exciting element 21 are interconnect to the electric field 
coupling means 13, 23 on the printed circuit board to realize the plural 
resonance antenna with an electric volume with a sufficient size. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] With the electric supply excitation child who comes to connect 
an electric-field joint terminal with the pars intermedia of the 1st 
radiation electrode which has an electric supply terminal at the end 
With the non-supplied electric power excitation child who comes to 
connect an electric-field joint terminal with the pars intermedia of the 
2nd radiation electrode which has an earth terminal at the end The 
electric-field coupling means which is established apart from said 
electric supply excitation child and said non-supplied electric power 
excitation child, and combines the electric-field joint terminal of said 
electric supply excitation child and said non-supplied electric power 
excitation child by electric field, The double resonant antenna 
characterized by constituting from a feeder circuit which passes the 
signal current for said electric supply excitation child' s electric 
supply terminal, and a grounded circuit which grounds said non-supplied 
electric power excitation child' s earth terminal. 

[Claim 2] Said electric supply excitation child and said non-supplied 
electric power excitation child have the base of the dielectric which 
forms a radiation electrode according to an individual. Said electric- 
field coupling means While constituting from an electric-field joint 
pattern of the pair which carried out opposite arrangement in the 
circuit board Said electric supply excitation child and said non- 
supplied electric power excitation child are laid on said circuit board. 
The double resonant antenna according to claim 1 characterized by having 
connected said electric supply excitation child' s electric-field joint 
terminal to one [ said ] electric-field joint pattern, having connected 
said non-supplied electric power excitation child' s electric-field joint 
terminal to the electric-field joint pattern of said another side, and 
constituting. 

[Claim 3] The double resonant antenna according to claim 2 characterized 
by having carried out contiguity arrangement of the electric-field joint 
pattern of said pair, and giving a capacity component. 

[Claim 4] The double resonant antenna according to claim 2 characterized 
by connecting a capacitor between the electric-field joint patterns of 
said pair. 

[Claim 5] The double resonant antenna of any one publication of claim 1 
characterized by having the adjustment combination current coupling 
means which adjusts the amount of currents which flows between said 
feeder circuits and said grounded circuits while adjusting the impedance 



of said feeder circuit between said electric supply excitation child and 
said non-supplied electric power excitation child thru/or claim 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the double resonant 
antenna used for the mobile communication equipment which uses two or 
more frequencies. 
[0002] 

[Description of the Prior Art] In order for there to be some which carry 
out change ****** of the two frequencies by one set of a portable 
telephone in recent years in order to cancel confusion of a 
communication channel in mobile communication equipment, such as a 
portable telephone, and to use such two frequencies, it is required that 
it should have the function that the antenna carried in a portable 
telephone transmits and receives the electric wave of two frequencies. 
There is a double resonant antenna indicated by JP, 9-260934, A in the 
example of such an antenna. By taking alignment with the digital signal 
frequency of 818MHz, and the analog signal frequency of 873MHz, this 
antenna covers two frequency bands, and as shown in drawing 13 , it is 
equipped with two excitation children excited on a different frequency. 
[0003] In drawing 13 , on the base 2 made from the dielectric of one 
sheet, the double resonant antenna 1 excited on two frequencies forms 
spacing d, arranges two radiation electrodes 3 and 4 in parallel, and is 
constituted. The radiation electrodes 3 and 4 formed the other end side 
in the MIANDA configuration while using the end side as the tabular open 
ends 3a and 4a, they formed the touch-down sections 5 and 6 in the end 



of the MIANDA configuration sections 3b and 4b, and have grounded these 
touch-down sections 5 and 6. Moreover, the electric supply section 7 was 
formed in the edge of MIANDA configuration section 3b, and this electric 
supply section 7 is connected to the radiation electrode 3 in the source 
8 of a signal. 

[0004] By this configuration, the radiation electrode 3 which receives 
supply of a signal from the source 8 of a signal serves as an electric 
supply excitation child, and the radiation electrode 4 which does not 
input a signal serves as a non-supplied electric power excitation child. 
The electromagnetic coupling (mainly electric-field association) of the 
radiation electrode 4 is carried out to the radiation electrode 3 
through spacing d, and it excites an electric supply excitation child 
and a non-supplied electric power excitation child on a frequency 
different, respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since two radiation 
electrodes 3 and 4 are put side by side through spacing d on the base 2 
of one sheet which consists of a dielectric, while a dielectric material 
with big surface area with a sufficient RF property is needed, the 
electric volume of an antenna is determined by the magnitude of the base 
2 made from the dielectric. Therefore, although it is necessary to 
enlarge base 2 self for raising the property of an antenna, it is 
difficult for processing a big dielectric with a sufficient precision to 
secure the electric volume of a difficult and required antenna. 
[0006] When the ceramic ingredient which was excellent as a dielectric 
material especially is used A dimensional tolerance becomes large for 
the contraction at the time of baking, and, in addition to it being 
difficult to produce a base with big surface area with sufficient 
dimensional accuracy, a ceramic ingredient is compared with the resin 
ingredient used for the circuit board. Since it is expensive, It cannot 

to lightweight-ization of the use device which the price of a base 
rose and could not manufacture an antenna cheaply, and was very heavy 
compared with the resin ingredient used for the circuit board as for the 
ceramic ingredient, and could not constitute an antenna lightweight, as 
a result incorporated the antenna. 

[0007] This invention is accomplished in order to solve the above- 
mentioned technical problem, and the purpose is in securing the electric 
volume of an antenna and offering the good antenna of the double 
resonance characteristic. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned 



purpose, this invention is taken as a means to solve said technical 
problem with the configuration shown below. With namely, the electric 
supply excitation child by whom the double resonant antenna of the 1st 
invention comes to connect an electric-field joint terminal with the 
pars intermedia of the 1st radiation electrode which has an electric 
supply terminal at the end With the non-supplied electric power 
excitation child who comes to connect an electric-field joint terminal 
with the pars intermedia of the 2nd radiation electrode which has an 
earth terminal at the end The electric-field coupling means which is 
established apart from an electric supply excitation child and a non- 
supplied electric power excitation child, and combines the electric- 
field joint terminal of an electric supply excitation child and a non- 
supplied electric power excitation child by electric field, It is 
characterized by constituting from a feeder circuit which passes the 
signal current for an electric supply excitation child' s electric supply 
terminal, and a grounded circuit which grounds a non-supplied electric 
power excitation child' s earth terminal. 

[0009] In an above-mentioned configuration, while an electric supply 
excitation child resonates on the frequency of the electric wave used in 
response to supply of the resonance energy which is signal power through 
a feeder circuit from the source of a signal, a part of this energy is 
supplied to a non-supplied electric power excitation child through an 
electric-field coupling means, and it double-resonates a non-supplied 
electric power excitation child. Here, double resonance lives each other 
together, although an electric supply excitation child' s return loss and 
a non-supplied electric power excitation child' s return loss approach, 
and the condition that matching was able to be taken in the very 
extensive frequency band as a result is said. 

[0010] Moreover, the electric-field coupling means is established 
separately from an electric supply excitation child and a non-supplied 
electric power excitation child, and determines the joint capacity 
between both excitation children. A good double resonant antenna 
property is acquired without direct electric-field association of an 
electric supply excitation child and a non-supplied electric power 
excitation child by setting up this joint capacity appropriately. 
[0011] In the double resonant antenna of the 2nd invention, it sets to 
above-mentioned invention. An electric supply excitation child and a 
non-supplied electric power excitation child It has the base of the 
dielectric which forms a radiation electrode according to an individual. 
An electric-field coupling means While constituting from an electric- 
field joint pattern of the pair which carried out opposite arrangement 



in the circuit board It is characterized by having laid the electric 
supply excitation child and the non-supplied electric power excitation 
child on the circuit board, having connected an electric supply 
excitation child' s electric-field joint terminal to one electric-field 
joint pattern, having connected a non-supplied electric power excitation 
child' s electric-field joint terminal to the electric-field joint 
pattern of another side, and constituting. 

[0012] In this invention, since an electric supply excitation child and 
a non-supplied electric power excitation child are constituted using the 
base of a dielectric, respectively, a radiation electrode can be formed 
small and the excitation child itself is constituted small. This 
electric supply excitation child and a non-supplied electric power 
excitation child are carried and fixed to the circuit board which made 
the resin ingredient the subject, and association between an electric 
supply excitation child and a non-supplied electric power excitation 
child is performed by the electric-field joint pattern of the pair 
formed in the circuit board. 

[0013] The both electric-fields joint pattern is arranged through 
predetermined spacing, and is carrying out electric-field association by 
the capacity component between electric-field joint patterns. The 
magnitude of a capacity component is decided by spacing of the part 
countered between electric-field joint patterns, the die length of an 
opposite part, an opposed face product, etc. , and the magnitude of 
electric-field association between an electric supply excitation child 
and a non-supplied electric power excitation child is adjusted by 
adjusting the magnitude of this capacity component. 

[0014] The double resonant antenna of the 3rd invention is characterized 
by having carried out contiguity arrangement of the electric-field joint 
pattern of a pair, and giving a capacity component in the 2nd 
configuration of invention. 

[0015] According to this configuration, by setting the capacity 
component between electric-field joint patterns as the optimal range, 
the strength of electric-field association between an electric supply 
excitation child and a non-supplied electric power excitation child 
becomes settled the optimal, and an electric supply excitation child and 
a non-supplied electric power excitation child do actuation of the 
adjusted double resonance. 

[0016] The double resonant antenna of the 4th invention is characterized 
by connecting a capacitor between the electric-field joint patterns of a 
pair in the 2nd configuration of invention. 

[0017] In this invention, since the joint capacity between electric- 



field joint patterns is decided as capacity value of a capacitor, the 
optimum coupling between an electric supply excitation child and a non- 
supplied electric power excitation child is easily obtained by choosing 
the value of a capacitor. 

[0018] In above-mentioned invention [ which ], between an electric 
supply excitation child and a non-supplied electric power excitation 
child, the double resonant antenna of the 5th invention is characterized 
by having the adjustment combination current coupling means which 
adjusts the amount of currents which flows between a feeder circuit and 
a grounded circuit while it adjusts the impedance of a feeder circuit. 
[0019] In this invention, while constituting an adjustment combination 
current coupling means so that the impedance between the source of a 
signal and an electric supply excitation child may be adjusted and 
supply of energy may be performed efficiently, it combines between a 
feeder circuit and grounded circuits in current, and serves to adjust 
the amount of currents which flows between an electric supply excitation 
child and a non-supplied electric power excitation child. Moreover, 
since the amount of currents of the current which flows a feeder circuit 
and a grounded circuit is large, in addition to current association, an 
adjustment combination current coupling means can be considered as the 
configuration which adjusts the amount of currents which flows to a non- 
supplied electric power excitation child also by field association. 
[0020] In an above-mentioned configuration, an adjustment combination 
current coupling means can be constituted as an inductance circuit which 
has an inductance component. Since an inductance component serves as an 
impedance to a feeder circuit by setting up an inductance value suitably, 
the impedance of a double resonant antenna is certainly adjusted. 
Moreover, since this circuit wiring generates a field when an inductance 
circuit has circuit wiring of fixed die length, it becomes possible to 
adjust the amount of currents which flows to a grounded circuit by field 
association. 

[0021] Moreover, the configuration in which a part of grounded circuit 
was made to approach a feeder circuit can be included in an adjustment 
combination current coupling means. The amount of currents which a 
grounded circuit and a feeder circuit carry out field association 
strongly, and flows to a grounded circuit by adoption of this 
configuration is adjusted. 
[0022] 

[Embodiment of the Invention] Below, the example of an operation gestalt 
concerning this invention is explained based on a drawing. Drawing 1 
shows the basic configuration of the double resonant antenna concerning 



this invention. The electric supply excitation child 11 and the non- 
supplied electric power excitation child 21 consist of strip radiation 
electrodes 12 and 22, respectively. These radiation electrodes 12 and 22 
are formed using the conductor from the long pieces 12a and 22a and the 
short pieces 12b and 22b. The overall length (the die length of the sum 
of the long pieces 12a and 22a and the short pieces 12b and 22b) L of 
the radiation electrodes 12 and 22 is L=n-lambda/4, androotepsilon 
mostly, when specific inductive capacity of the part which formed lambda 
and the radiation electrodes 12 and 22 for the wavelength of the 
frequency in the electric wave to be used is set to epsilon. It has 
become. However, n is the natural number. 

[0023] The electric-field coupling means 29 is formed between the 
electric supply excitation child 11 and the non-supplied electric power 
excitation child 21. This electric-field coupling means 29 consists of 
electric-field joint patterns 13 and 23 of the conductor of the pair 
which counters through the fixed spacing g. One electric-field joint 
pattern 13 is connected with the electric-field joint terminal 14 of the 
electric supply excitation child 11 who prepared in the radiation 
electrode 12, and the electric-field joint pattern 23 of another side is 
connected with the electric-field joint terminal 24 of the non-supplied 
electric power excitation child 21 who prepared in the radiation 
electrode 22. The electric supply excitation child 11 and the non- 
supplied electric power excitation child 21 do electric-field 
association through the electric-field joint patterns 13 and 23 of a 
pair. 

[0024] Capacitors 17 and 27 are connected to the electric supply 
excitation child 11 and the non-supplied electric power excitation child 
21, respectively between the open end sections 15 and 25 in the long 
pieces 12a and 22a of the radiation electrodes 12 and 22, and a gland. 
These capacitors 17 and 27 are usually given as stray capacity formed 
between the radiation electrodes 12 and 22 and a gland. Moreover, the 
electric supply excitation child's 11 electric supply terminal 16 is 
grounded through the inductor 19 while being prepared in the open end 
side of short piece 12b of the radiation electrode 12 and connecting 
with the source 20 of a signal of a feeder circuit 18. On the other hand, 
the non-supplied electric power excitation child' s 21 earth terminal 26 
is formed in the open end side of short piece 22b of the radiation 
electrode 22, and is grounded through the grounded circuit 28. 
[0025] In this configuration, if the electric supply excitation child 11 
receives the injection of sending-signal power from the source 20 of a 
signal, the resonance current of a RF flows to the radiation electrode 



12, and signal power will be supplied also to the non-supplied electric 
power excitation child' s 21 radiation electrode 22 through the electric- 
field joint patterns 13 and 23, and the resonance current of a RF will 
flow to the radiation electrode 22. Unlike the frequency f2 of the 
electric wave emitted by the non-supplied electric power excitation 
child 21, the frequency fl of the electric wave emitted by the electric 
supply excitation child 11 usually becomes larger [ a frequency fl ] 
than a frequency f2. The electric-field joint patterns 13 and 23 of a 
pair are carrying out electric-field association of between the electric 
supply excitation child 11 and the non-supplied electric power 
excitation child 21, by changing the configuration of these electric- 
field joint patterns 13 and 23, change the amount of electric-field 
association, and adjust the double resonance characteristic of an 
antenna. 

[0026] Moreover, capacitors 17 and 27 serve as a resonance circuit 
element which determines resonance frequency fl and f2 in the electric 
supply excitation child 11 and the non-supplied electric power 
excitation child 21, and resonance frequency changes by changing the 
capacity value of capacitors 17 and 27. And an inductor 19 serves to 
adjust the impedance of an antenna to the source 20 of a signal, 
combines with the non-supplied electric power excitation child' s 21 
earth terminal 26 through a gland at coincidence, and has the function 
to adjust the amount of high frequency current which flows between the 
earth terminals 26 of the electric supply excitation child's 11 electric 
supply terminal 12b, and the non-supplied electric power excitation 
child 21. 

[0027] Therefore, according to the above-mentioned double resonant 
antenna, it can consider as the optimal double resonance characteristic 
by constituting the electric-field joint patterns 13 and 23 
appropriately, without changing the configuration of the electric supply 
excitation child 11 and the non-supplied electric power excitation child 
21. 

[0028] The equal circuit of the basic configuration of the above- 
mentioned double resonant antenna is shown in drawing 2 . In drawing 2 , 
the resonance inductance LI and radiation resistance Rl express the 
radiation electrode 12, and the resonance inductance L2 and radiation 
resistance R2 express the radiation electrode 22. Moreover, the loading 
capacity CI expresses the capacitor 17 connected to the electric supply 
excitation child 11, and the loading capacity C2 expresses the capacitor 
27 connected to the non-supplied electric power excitation child 21. 
[0029] These resonance inductance LI, radiation resistance Rl, and the 



loading capacity CI form the electric supply excitation child' s 11 
resonance circuit, and the resonance inductance L2, radiation resistance 
R2, and the loading capacity C2 form the non-supplied electric power 
excitation child' s 21 resonance circuit similarly. The joint capacity 
C12 between two resonance circuits expresses the electric-field joint 
patterns 13 and 23 of a pair, and electric-field association between the 
electric supply excitation child 11 and the non-supplied electric power 
excitation child 21 is capacity coupling equivalent. Moreover, the joint 
inductance L12 expresses the inductor 19, and adjusts the amount of 
currents which flows between two resonance circuits. 
[0030] In order to realize good double resonance, maintaining the 
resonance frequency fl and f2 of two resonance circuits so that clearly 
from this equal circuit, it is necessary to adjust the capacity value of 
the loading capacity CI and C2 and the joint capacity C12. Joint 
capacity C12 can be considered as the loading capacity CI and C2 and the 
well-balanced joint capacity C12 by setting up appropriately the die 
length of the spacing g of the electric-field joint patterns 13 and 23 
of a pair, an opposed face product, and an opposite part. For example, 
in the case of the electric-field joint patterns 13 and 23 which formed 
the resin ingredient in the circuit board made into a subject, a 
trimming equipment can perform fine tuning of the die length of spacing 
g, an opposed face product, and an opposite part. 

[0031] Moreover, the electric supply excitation child 11 and the non- 
supplied electric power excitation child 21 can constitute the loading 
capacity CI and C2, and they mainly expresses the stray capacity between 
the radiation electrodes 12 and 22 in a ball, the electric supply 
excitation child 11, and the non-supplied electric power excitation 
child 21, and a gland as a concentrated constant. 

[0032] In an above-mentioned equal circuit, if joint capacity C12 is 
enlarged, it will put in another way and electrostatic capacity between 
the electric-field joint pattern 13 and 23 will be enlarged, electric- 
field association between the electric supply excitation child 11 and 
the non-supplied electric power excitation child 21 will become strong, 
and resonance frequency fl and resonance frequency f2 will not 
dissociate, as for the electric supply excitation child 11 and the non- 
supplied electric power excitation child 21, ** will also operate like 
one excitation child, and the return loss will become shallow. If the 
joint capacity C12 becomes small, it will put in another way contrary to 
this and electrostatic capacity between the electric-field joint pattern 
13 and 23 will be made small, electric-field association between the 
electric supply excitation child 11 and the non-supplied electric power 



excitation child 21 will become weak, and the frequency characteristics 
of strength and double resonance will no longer be acquired in the 
actuation which the electric supply excitation child 11 and the non- 
supplied electric power excitation child 21 became independent of, 
respectively. 

[0033] Moreover, if loading capacity CI and C2 is enlarged, the joint 
capacity C12 becomes small relatively, if it puts in another way, 
electric-field association in the electric-field joint patterns 13 and 
23 will become weak, and the double resonance by resonance frequency fl 
and f2 will not be obtained like On the contrary, if loading 

capacity CI and C2 is made small, the joint capacity C12 will become 
large relatively, and it will become that in which the capacity balance 
of an equal circuit collapsed. If it puts in another way, increase of 
the joint capacity C12 turns into increase of electric-field association 
in the electric-field joint patterns 13 and 23, and like the 
resonance frequency fl and f2 of the electric supply excitation child 11 
and the non-supplied electric power excitation child 21 will approach, 
and it will not serve as double resonance. 

[0034] Drawing 3 shows the concrete example of an operation gestalt 
concerning the double resonant antenna of this invention. In drawing 3 , 
the double resonant antenna 30 lays two antenna chips 41 and 51 in the 
circuit board 31 made considering the resin ingredient as a subject, and 
is constituted. Circuit wiring which antenna formation section 31a and 
grand section 31b are prepared in the front face, and does not 
illustrate the circuit board 31 in a rear face is formed. The grand 
layer which stuck and formed copper foil etc. on the insulating 
substrate is prepared in grand section 31b. The electric-field joint 
patterns 32 and 33 of the pair of an abbreviation T typeface counter 
antenna formation section 31a of the circuit board 31 through the fixed 
spacing g in a T character configuration part, and pattern formation is 
carried out to it with the conductor. 

[0035] Moreover, pattern formation of the touch-down pattern 35 used as 
the electric supply pattern 34 and grounded circuit used as a feeder 
circuit is carried out to antenna formation section 31a. From the grand 
layer of grand section 31b, electric insulation of the electric supply 
pattern 34 is carried out, it is formed, and is connected to grand 
section 31b through the chip inductor 40. This electric supply pattern 
34 is connected to the signal wiring which is not illustrated. Moreover, 
the touch-down pattern 35 is connected to the grand layer of grand 
section 31b. 

[0036] The electric-field joint patterns 32 and 33, the electric supply 



pattern 34, and the touch-down pattern 35 which were mentioned above are 
the same conductor as the grand layer of grand section 31b, and pattern 
formation is carried out at once by the approach of common knowledge, 
such as etching. 

[0037] The antenna chips 41 and 51 equip the front face of the bases 43 
and 53 of a dielectric with the radiation electrodes 42 and 52. The 
band-like electric-field joint terminals 44 and 54 are formed in the 
near edge (opposite edge) at which the radiation electrode 42 and the 
radiation electrode 52 counter. These electric-field joint terminals 44 
and 54 hang the side face of bases 43 and 53, respectively, and a tip 
turns to the rear-face side of bases 43 and 53, and they are formed. And 
one electric-field joint terminal 44 is connected to the T character 
configuration part of the electric-field joint pattern 32, and the edge 
of the opposite side, and the electric-field joint terminal 54 of 
another side is connected to the T character configuration part of the 
electric-field joint pattern 33, and the edge of the opposite side. 
[0038] Moreover, the band-like electric supply terminal 46 is formed, 
and this electric supply terminal 46 elongates the front face of a base 
43 in the direction of a right angle to the electric-field joint 
terminal 44, and the side face of a base 43 is descended, and it turns 
to the rear-face side of a base 43, and is formed in the opposite edge 
of the radiation electrode 42. This electric supply terminal 46 is 
connected to the end of the electric supply pattern 34 prepared in the 
front face of the circuit board 31. By forming the band-like earth 
terminal 56 in the opposite edge of the radiation electrode 52, this 
earth terminal 56 elongates the front face of a base 53 in the direction 
of a right angle to the electric-field joint terminal 54, and it is 
prepared, and the side face of a base 53 is descended, and it turns, is 
formed in the rear-face side of a base 53, and connects with the touch- 
down pattern 35. 

[0039] Furthermore, in the opposite side of the electric-field joint 
terminals 44 and 54, to the middle of the side face of bases 43 and 53, 
the open end sections 47 and 57 of the radiation electrodes 42 and 52 
hang, and are formed, respectively. And the fixed-end children 48 and 58 
are formed in the same side face in which these open end sections 47 and 
57 were formed through fixed spacing to these open end sections 47 and 
57. The fixed-end children 48 and 58 are elongated and formed to the 
rear face of bases 43 and 53, and are connected to the fixed patterns 36 
and 37 formed in the circuit board 31. 

[0040] In the above-mentioned concrete example of an operation gestalt, 
it connects with the sending circuit and receiving circuit which are not 



illustrated, and the electric supply pattern 34 serves as a path of the 
high frequency current transmitted and received from the radiation 
electrodes 42 and 52. For example, a sending-signal current is supplied 
to the electric-field joint terminal 54 through the electric-field joint 
patterns 32 and 33 from the electric-field joint terminal 44, and 
excites the resonance circuit of the radiation electrode 52 while it 
flows into the radiation electrode 42 from the electric supply terminal 
46 and excites the resonance current. At this time, the high frequency 
current flows towards a gland to an earth terminal 56. 
[0041] The electric supply excitation child 41 and the non-supplied 
electric power excitation child 51 are doing electric-field association 
by the electric-field joint patterns 32 and 33, by changing the amount 
of electric-field association, can adjust association between the 
electric supply excitation child 41 and the non-supplied electric power 
excitation child 51, and can get good double resonance matching. The 
equivalent capacity of the electric-field joint patterns 32 and 33 is 
decided by the electric-field joint pattern 32, the spacing g between 33, 
and the die length of an opposite part. 

[0042] Moreover, between the open end sections 47 and 57 of the 
radiation electrodes 42 and 52, and the fixed-end children 48 and 58, 
open end capacity is formed, respectively, and it works as a circuit 
element of the resonance circuit in the radiation electrodes 42 and 52, 
and becomes the element which determines the frequency of the resonance 
current which flows to the radiation electrodes 42 and 52. 
[0043] Furthermore, the chip inductor 40 connected between the electric 
supply pattern 34 and grand section 31b adjusts the impedance of an 
antenna to the impedance of electric supply wiring, for example, 50 ohms, 
thereby, adjustment of the impedance between an antenna and the source 
20 of a signal is acquired, and transmission and reception of a signal 
can make loss there be nothing. Moreover, it has combined with the 
touch-down pattern 35 electrically through grand section 31b, and the 
chip inductor 40 serves as a path of the high frequency current which 
flows between the electric supply excitation child 41 and the non- 
supplied electric power excitation child 51. The chip inductor 40 became 
the impedance of the current circuit between the electric supply 
excitation child 41 and the non-supplied electric power excitation child 
51, and has determined the amount of current association between the 
electric supply excitation child 41 and the non-supplied electric power 
excitation child 51 here. 

[0044] As mentioned above, by changing the configuration between the 
electric-field joint pattern 32 and 33, the amount of electric-field 



association between the electric supply excitation child 41 and the non- 
supplied electric power excitation child 51 can be determined, and the 
double resonance characteristic of an antenna can be adjusted. Moreover, 
by choosing the inductance value of the chip inductor 40, while 
adjusting the impedance of the antenna to electric supply Rhine, the 
amount of current association between the electric supply excitation 
child 41 and the non-supplied electric power excitation child 51 can be 
adjusted. 

[0045] In the above-mentioned example of an operation gestalt, in 
addition, the radiation electrodes 42 and 52 of the electric supply 
excitation child 41 and the non-supplied electric power excitation child 
51 Since it formed in the configuration of the field symmetry, in case 
the radiation electrodes 42 and 52 are formed by screen-stencil etc. , 
for example, to the non-supplied electric power excitation child' s 51 
radiation electrode 52 Since the reverse pattern of the mask used with 
the electric supply excitation child' s 41 radiation electrode 42 can be 
used, the manufacturing cost of the chip antennas 41 and 51 can be 
reduced. 

[0046] Moreover, although only the electric-field joint patterns 32 and 
33, the electric supply pattern 34, the touch-down pattern 35, and the 
fixed patterns 36 and 37 are formed in antenna formation section 31a of 
the circuit board 31 and a grand layer does not exist in it in the 
above-mentioned example of an operation gestalt, the fixed patterns 36 
and 37 may be lengthened and you may connect with the grand layer of 
grand section 31b. These are decided in consideration of the antenna 
double resonance characteristic. 

[0047] Furthermore, in the above-mentioned example of an operation 
gestalt, the chip antennas 41 and 51 can define the array freely at the 
time of a design, although the longitudinal direction is arranged in the 
shape of a straight line. For example, it may arrange in the shape of a 
right angle, and the longitudinal direction of the chip antennas 41 and 
51 may lean [ as opposed to / in arrange **** / another side ] the chip 
antennas 41 and 51 mutually, for example, may arrange one side into Ha' s 
handwriting so that a longitudinal direction may become parallel [ the 
chip antennas 41 and 51 ]. 

[0048] Since the arrangement of the chip antennas 41 and 51 which formed 
the electric-field joint patterns 32 and 33 in the circuit board 31, 
become realizable for the first time by the configuration which carries 
out electric-field association, and aligned two chip antennas 41 and 51 
with the case of a wireless device by this using these electric-field 
joint patterns 32 and 33 of free arrangement of such chip antennas 41 



and 51 is attained, the degree of freedom of a double resonant antenna 
design increases. 

[0049] Furthermore, in the above-mentioned example of an operation 
gestalt, in the double resonance state, since it has the original 
resonance frequency fl and f2, as for the chip antennas 41 and 51, the 
dimension may be mutually different, and the specific inductive capacity 
of bases 43 and 53 can also make the chip antennas 41 and 51 mutually 
different, and the formation front face of the radiation electrodes 42 
and 52 also of the configuration of bases 43 and 53 may be not only a 
rectangle but a square again. 

[0050] Furthermore, in the above-mentioned example of an operation 
gestalt, although two chip antennas 41 and 51 made the configuration of 
the radiation electrodes 42 and 52 the field symmetry, as for this, they 
may be unsymmetrical, for example, may form one radiation electrode in 
tabular, and may form the radiation electrode of another side in a 
MIANDA configuration again. Moreover, when forming the radiation 
electrodes 42 and 52 of two chip antennas 41 and 51 in a MIANDA 
configuration, it can design freely one side being able to elongate the 
radiation electrode of the letter of a face crease to the 
longitudinal direction on the front face of a base, and being able to 
consider another side as the configuration elongated in the direction of 
a short hand on the front face of a base, and using one side as the 
radiation electrode of the letter of a face crease, and using another 
side as a curled form radiation electrode etc. Therefore, also in case 
the radiation electrodes 42 and 52 of two chip antennas 41 and 51 are 
formed, the degree of freedom of a design becomes large. 
[0051] the above — in [ any ] the case of the example of an operation 
gestalt, since the large field as a double resonant antenna can be taken 
even if an electric supply excitation child and a non-supplied electric 
power excitation child constitute small by using the circuit board, the 
electric volume of an antenna increases and the double resonant antenna 
of a large high interest profit of frequency bandwidth can be 
manufactured cheaply. 

[0052] The example of an operation gestalt shown in drawing 4 thru/or 
drawing 6 shows other configurations which combine electrically an 
electric supply excitation child and a non-supplied electric power 
excitation child, and gives the same sign to the same component as the 
example of an operation gestalt of drawing 3 , and duplication 
explanation of the intersection is omitted. 

[0053] In drawing 4 , the electric-field joint pattern 61 which connects 
the electric supply excitation child 41 is formed in the front face of 



antenna formation section 31a in the circuit board 31, and the electric- 
field joint pattern 62 which connects the non-supplied electric power 
excitation child 51 is formed in the rear face of the circuit board 31. 
The amount of [ of the electric-field joint patterns 61 and 62 ] point 
has lapped up and down through the circuit board 31, between the 
electric-field joint pattern 61 and 62, the joint capacity according to 
the thickness and the opposed face product of the circuit board 31 
occurs, and it carries out capacity coupling of between the electric 
supply excitation child 41 and the non-supplied electric power 
excitation child 51. 

[0054] This joint capacity can be changed by changing the opposed face 
product of the electric-field joint patterns 61 and 62. Moreover, the 
non-supplied electric power excitation child' s 51 electric-field joint 
terminal 54 is connected to the junction pattern 63 prepared in the 
front-face side of the circuit board 31, and this junction pattern 63 is 
connected to the electric-field joint pattern 62 through a through hole 
64. 

[0055] The example of an operation gestalt shown in drawing 5 is 
different from the example of an operation gestalt of drawing 4 at the 
point which has stationed the non-supplied electric power excitation 
child 51 to the rear-face side of the circuit board 31. The non-supplied 
electric power excitation child' s 51 electric-field joint terminal is 
connected to the direct electric-field joint pattern 62 like drawing 3 . 
The fixed pattern 66 is formed in the rear face of the circuit board 31, 
and the non-supplied electric power excitation child' s 51 fixed-end 
child 58 is connected to this fixed pattern 66. By this configuration, 
the space on the rear face of front of antenna formation section 31a in 
the circuit board 31 is used effectively. 

[0056] Moreover, two electric-field joint patterns 68 and 69 are 
combined by the capacitor 70 instead of the example of an operation 
gestalt of drawing 6 arranging two electric-field joint patterns 68 and 
69 as an electric-field coupling means 29 through spacing in which joint 
capacity is formed. A chip capacitor is used for a capacitor 70. Between 
the electric supply excitation child 41 and the non-supplied electric 
power excitation child 51, it is combined by the capacitor 70 by this 
configuration, and the degree of coupling between the electric supply 
excitation child 41 and the non-supplied electric power excitation child 
51 is changeable by changing the capacity value of a capacitor 70 with a 
configuration. 

[0057] The example of an operation gestalt shown in drawing 7 thru/or 
drawing 11 shows other configurations which adjust the amount of current 



association between an electric supply excitation child and a non- 
supplied electric power excitation child while adjusting the impedance 
of a double resonant antenna to the source of a signal, and it gives the 
same sign to the same component as the example of an operation gestalt 
of drawing 3 , and duplication explanation of the intersection is 
omitted. 

[0058] In drawing 7 and drawing 8 , it replaces with the inductance 
circuit which used the chip inductor 40 of drawing 3 , and the electrode 
pattern 71 which connected the end to the electric supply terminal 46 is 
formed in the side face of the electric supply excitation child' s 41 
base 43. The other end of this electrode pattern 71 is connected to the 
grand layer of grand section 31b through the connection pattern 72 
formed in antenna formation section 31a of the circuit board 31. The 
electrode pattern 71 is formed in a MIANDA configuration, and an 
inductance component is given. 

[0059] In this configuration, the impedance of a double resonant antenna 
is adjusted by the inductance value of the electrode pattern 71 to the 
source of a signal like the chip inductor 40 of drawing 3 . Moreover, 
the connection pattern 72 is electrically combined with the touch-down 
pattern 35 through grand section 31b, current association is carried out 
through the impedance of the electrode pattern 71 between the electric 
supply excitation child 41 and the non-supplied electric power 
excitation child 51, and the amount of currents which flows between the 
electric supply excitation child 41 and the non-supplied electric power 
excitation child 51 is adjusted. In this case, when the connection 
pattern 72 and the touch-down pattern 35 approach and are prepared, the 
amount of currents which flows the touch-down pattern 35 also by field 
association can be decided. 

[0060] According to the above-mentioned configuration, since it is 
formed in the front face of the base 43 in the electric supply 
excitation child 41, when producing the electric supply excitation child 
41, the electrode pattern 71 can be formed by the same manufacture 
approach as formation of the radiation electrode 42, and can form the 
connection pattern 72 in the circuit board 31 at formation and 
coincidence of the electric supply pattern 34 and the touch-down pattern 
35. 

[0061] The example of an operation gestalt of drawing 9 is different 
from the example of an operation gestalt of drawing 7 at the point 
prepared in the circuit board 31 instead of preparing the pattern which 
has an inductance component in the base 43 of the antenna chip 41. In 
addition, in order to show the configuration of invention clearly, the 



dotted line shows the chip antennas 41 and 51. The inductance pattern 73 
of a MIANDA configuration connected with the electric supply pattern 34 
as an inductance circuit is formed in the front face of antenna 
formation section 31a of the circuit board 31. 

[0062] The inductance value of the inductance pattern 73 is set as the 
value from which the transceiver signal power from a double resonant 
antenna serves as max. Moreover, the inductance pattern 73 is connected 
to the grand layer of grand section 31b near the touch-down pattern 35, 
and the inductance pattern 73 and the touch-down pattern 35 carry out 
field association with current association. 

[0063] That is, since the amount of currents which flows the inductance 
pattern 73 and the touch-down pattern 35 is large, the magnetic field 
strength generated from these patterns 35 and 73 becomes large. Also in 
this case, like the inductance pattern 73 determines two chip 

antennas 41 and the amount of current association between 51 while 
adjusting an impedance, and also it adjusts two chip antennas 41 and the 
amount of currents which flows between 51 with the amount of field 
association. 

[0064] The example of the drawing 10 operation gestalt gives the means 
of field association between the chip antenna 41 and 51 to the example 
of an operation gestalt shown in drawing 3 . In addition, the dotted 
line shows the chip antennas 41 and 51. Bend 74a is prepared in the 
touch-down pattern 74 which connects the earth terminal 56 of the chip 
antenna 51, the electric supply pattern 34 is approached, and it 
connects with the grand layer of grand section 31b. 
[0065] According to this configuration, in addition to the adaption 
function by the chip inductor 40 mentioned above, to the electric supply 
pattern 34 and the touch-down pattern 74, field association arises from 
there being many amounts of currents which flow to the electric supply 
pattern 34, and the chip antenna 41 and the amount of currents which 
flows between 51 can be adjusted. Moreover, the joint degree between the 
touch-down pattern 74 and the electric supply pattern 34 is changeable 
by changing the gestalt of bend 74a. 

[0066] Moreover, drawing 11 is two chip antennas 41 and the example of 
an operation gestalt which prepared the inductor among 51 and carried 
out direct current association. In addition, the dotted line shows the 
chip antennas 41 and 51. The electric supply drawer patterns 75 are 
formed successively, from the touch-down pattern 35, the touch-down 
drawer pattern 76 is pulled out to the electric supply pattern 34 formed 
in the circuit board 31, and the inductor 77 is connected to it between 
this electric supply drawer pattern 75 and the touch-down drawer pattern 



76. Moreover, the chip antenna 41 and the electric-field joint patterns 
78 and 79 which carry out electric-field association of between 51 have 
constituted and countered the abbreviation L typeface. 
[0067] With this configuration, by selecting the inductance value of an 
inductor 77, the impedance matching of the double resonant antenna to 
the source of a signal, two chip antennas 41, and the amount of currents 
that flows between 51 can be adjusted directly, and the design of a 
double resonant antenna becomes easy about it by the inductor 77. 
Moreover, although electric-field association by the electric-field 
joint patterns 78 and 79 becomes weak compared with the electric-field 
joint patterns 32 and 33 of the abbreviation T typeface of the example 
of an operation gestalt shown in drawing 3 , the configuration of the 
electric-field joint patterns 78 and 79 is decided in consideration of 
adjustment with direct current association by the inductor 77. 
[0068] By adoption of an above-mentioned configuration, the electric 
supply pattern 34 and the touch-down pattern 35 carry out current 
association directly through an inductor 77. With the inductance value, 
an inductor 77 determines the amount of currents which flows between the 
electric supply pattern 34 and the touch-down patterns 35 while 
adjusting the impedance between a double resonant antenna and the source 
of a signal. 

[0069] The example of the drawing 12 operation gestalt shows the 
configuration of 2 ****** resonant antenna which put side by side two 
double resonant antennas of the example of an operation gestalt shown in 
drawing 3 on the one circuit board. The chip antennas 81 and 82 are a 
pair of chip antennas which produce double resonance, and are chip 
antennas used as the pair from which the chip antennas 91 and 92 also 
produce double resonance. Electric-field association of the chip 
antennas 81 and 82 is carried out through the electric-field joint 
patterns 83 and 84, and electric-field association also of the chip 
antennas 91 and 92 is carried out through the electric-field joint 
patterns 93 and 94. 

[0070] The chip antennas 81 and 91 are connected to the common electric 
supply pattern 85, and signal power is supplied to coincidence from the 
source of a signal. The inductor 86 is connected with the common 
electric supply pattern 85 between the grand layers of grand section 31b, 
and the impedance of two double resonant antennas is adjusted to the 
source of a signal. Moreover, two chip antennas 82 and 92 are connected 
to the grand layer of grand section 31b through the touch-down patterns 
87 and 88, respectively. 

[0071] In this configuration, the frequency band of the double resonance 



by the chip antennas 81 and 82 and the double resonance by the chip 
antennas 91 and 92 is detached and set up. For example, when the chip 
antennas 81 and 82 double-resonate with the frequency band which is 800- 
900MHz, the chip antennas 91 and 92 are set up so that it may double- 
resonate with a 1700-2100MHz band. If it puts in another way, two or 
more double resonant antennas which can be set to the frequency band 
which separated to extent which does not produce interference mutually 
can be designed using the common circuit board. 
[0072] 

[Effect of the Invention] Since the electric-field coupling means which 
combines between both excitation children apart from an electric supply 
excitation child and a non-supplied electric power excitation child was 
established according to the double resonant antenna of claim 1, the 
double resonant antenna which was excellent in the frequency 
characteristics in reflection loss can be obtained by optimizing 
electric-field association between both excitation children. And by 
setting up the configuration of an electric-field coupling means 
suitably, it can respond to expansion of the dimension of the whole 
antenna flexibly, and the electric volume of an antenna can be increased, 
without changing the configuration of an electric supply excitation 
child and a non-supplied electric power excitation child. 
[0073] Moreover, since an electric-field coupling means is formed 
independently of an electric supply excitation child and a non-supplied 
electric power excitation child, the degree of freedom of a design of an 
antenna can offer the antenna which can bear enough the application of 
increase and large power transmission and reception. Furthermore, since 
space including an electric supply excitation child, a non-supplied 
electric power excitation child, and an electric-field coupling means 
can be used as electric volume of the whole antenna, the antenna of a 
broadband and high interest profit is realizable. 

[0074] According to the double resonant antenna of claim 2, since the 
electric-field joint pattern of a pair was prepared independently of the 
electric supply excitation child and the non-supplied electric power 
excitation child, the amount of electric-field association between an 
electric supply excitation child and a non-supplied electric power 
excitation child can be adjusted by adjusting the capacity between 
electric-field joint patterns. 

[0075] Although the electromagnetic coupling between both excitation 
children is adjusted in the former by changing the configuration of an 
electric supply excitation child and a non-supplied electric power 
excitation child Since capacity coupling between the electric-field 



joint patterns of the pair formed in the circuit board adjusts the 
amount of electric-field association between an electric supply 
excitation child and a non-supplied electric power excitation child in 
this invention while being able to choose freely the arrangement gestalt 
of an electric supply excitation child and a non-supplied electric power 
excitation child, you may differ, even if the configuration, dimension, 
and dielectric constant of the base which constitutes an excitation 
child are also the same as mutual, and the configuration and orientation 
of a radiation electrode do not receive a limit at all, either. 
[0076] Therefore, since it is possible to perform the frequency of a 
double resonant antenna and adjustment of a delta frequency by the 
electric-field joint pattern, the design of the increase of the degree 
of freedom of a double resonant antenna design and a double resonant 
antenna becomes easy. Since the electric-field joint pattern formed on 
the circuit board performs the degree of electric-field association 
especially, the double resonant antenna of the application which 
transmits and receives an electric wave with large power is producible. 
[0077] Moreover, the base of a dielectric is used only for the parts of 
an electric supply excitation child and a non-supplied electric power 
excitation child, and since the electric-field joint pattern which 
carries out electric-field association of an electric supply excitation 
child and the non-supplied electric power excitation child was 
constituted on the circuit board, unlike the antenna with which the 
whole double resonant antenna consists of bases of a dielectric, it can 
carry out the design which changed the dimension of a double resonant 
antenna flexibly like before. 

[0078] Since the base of a ceramic ingredient is used only for the parts 
of an electric supply excitation child and a non-supplied electric power 
excitation child and it is not necessary to use the base of the ceramic 
ingredient of the big dimension as a dielectric for the whole double 
resonant antenna when the dielectric of a double resonant antenna is 
especially constituted from a ceramic ingredient, an electric supply 
excitation child and a non-supplied electric power excitation child can 
be produced with sufficient process tolerance, and a double resonant 
antenna can be made cheaply and lightweight. 

[0079] Furthermore, since a degree of freedom is in each arrangement of 
an electric supply excitation child and a non-supplied electric power 
excitation child, according to the case of the mobile communication 
equipment with which a double resonant antenna is incorporated, it can 
opt for arrangement of an electric supply excitation child and a non- 
supplied electric power excitation child flexibly. Even in such a case, 



since the whole field containing an electric supply excitation child, a 
non-supplied electric power excitation child, and an electric-field 
joint pattern is used as electric volume of a double resonant antenna, 
the double resonant antenna of a large high interest profit of frequency 
bandwidth is realizable. 

[0080] Since an electric-field joint pattern is prepared in the circuit 
board independently of an electric-supply excitation child and a non- 
supplied electric power excitation child according to the double 
resonant antenna of claim 3, it can consider as various pattern 
configurations, without taking into consideration the configuration of 
an electric-supply excitation child and a non-supplied electric power 
excitation child, and a setup of the resonance frequency of an electric 
supply excitation child and a non-supplied electric power excitation 
child in double resonance and adjustment of the delta frequency between 
an electric-supply excitation child and a non-supplied electric power 
excitation child become that it is easy. 

[0081] According to the double resonant antenna of claim 4, since 
between electric-field joint patterns is combined by the capacitor, it 
can consider as the optimal double resonant antenna by choosing the 
value of a capacitor. 

[0082] According to the double resonant antenna of claim 5, since the 
adjustment combination current coupling means was prepared between the 
electric supply excitation child and the non-supplied electric power 
excitation child, it is easy in impedance matching with the source of a 
signal, and also when increasing the electric volume of an antenna, a 
flexible design becomes possible, without between an electric supply 
excitation child' s and a non-supplied electric power' s excitation child 
field being combinable and combinable, and taking into consideration the 
arrangement relation between an electric supply excitation child and a 
non-supplied electric power excitation child. 

[0083] Moreover, since an adjustment combination current coupling means 
can be designed separately from an electric supply excitation child and 
a non-supplied electric power excitation child, the dimension of a 
double resonant antenna can be set up freely, without deforming the 
configuration of an electric supply excitation child and a non-supplied 
electric power excitation child, and the double resonant antenna 
suitable for the application of large power transmission can be obtained. 
[0084] Furthermore, with the impedance of this inductance circuit, when 
an adjustment combination current coupling means is constituted from an 
inductance circuit, while being able to adjust the impedance of the 
double resonant antenna to a feeder circuit, even if the amount of 



currents which flows between an inductance circuit and a grounded 
circuit is large, the amount of currents can be adjusted certainly. 
Moreover, the amount of currents which flows to a grounded circuit also 
by field association can be adjusted by approaching and arranging 
circuit wiring of an inductance circuit in a grounded circuit. 
[0085] Furthermore, when an adjustment combination current coupling 
means includes the configuration in which a part of grounded circuit was 
made to approach a feeder circuit again, while being able to adjust the 
amount of currents which flows to a grounded circuit by field 
association, the joint degree between a grounded circuit and a feeder 
circuit is changeable by adjusting an adjustment combination current 
coupling means. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the basic configuration of 
the double resonant antenna concerning this invention. 
[Drawing 2] It is the representative circuit schematic of the double 
resonant antenna shown in drawing 1. 

[Drawing 3] the concrete configuration of the double resonant antenna 
concerning this invention is shown, (A) can be set in a top view and (B) 
can be set to alternate long and short dash line X-X of (A) — it is a 
cross-section side elevation a part. 

[Drawing 4] other configurations of the double resonant antenna 
concerning this invention are shown — it is a cross-section side 
elevation a part. 

[Drawing 5] the configuration of further others of the double resonant 
antenna concerning this invention is shown — it is a cross-section side 



elevation a part. 

[Drawing 6] It is the part plan showing other configurations of the 
double resonant antenna concerning this invention. 
[Drawing 7] It is the part plan showing other configurations of the 
double resonant antenna concerning this invention. 

[Drawing 8] It is the perspective view of the chip antenna used for the 
double resonant antenna concerning this invention. 

[Drawing 9] It is the part plan showing the configuration of further 
others of the double resonant antenna concerning this invention. 
[Drawing 10] It is the part plan showing the configuration of further 
others of the double resonant antenna concerning this invention. 
[Drawing 11] It is the part plan showing the configuration of further 
others of the double resonant antenna concerning this invention. 
[Drawing 12] It is the top view showing the configuration of 2 ****** 
resonant antenna concerning this invention. 

[Drawing 13] It is the perspective view showing the conventional double 
resonant antenna. 
[Description of Notations] 

10 30 Double resonant antenna 

11 Electric Supply Excitation Child 

12, 22, 42, 52 Radiation electrode 

13, 23, 32, 33, 61, 62, 68, 69 Electric-field joint pattern 

14, 24, 44, 54 Electric-field joint terminal 

15, 25, 47, 57 Open end section 

16 46 Electric supply terminal 

17 27 Open end capacity 

18 Feeder Circuit 

19 77 Inductor 

20 Source of Signal 

21 Non-Supplied Electric Power Excitation Child 
26 56 Earth terminal 

28 Grounded Circuit 

31 Circuit Board 

31a Antenna formation section 

31b Grand section 

34 Electric Supply Pattern 

35 74 Touch-down pattern 
36, 37, 66 Fixed pattern 

40 Chip Inductor 

41 51 Chip antenna 
43 53 Base 



42a Flat-surface section 

42b MIANDA configuration section 

48 58 Fixed-end child 

63 Junction Pattern 

64 Through Hole 

70 Capacitor 

71 Electrode Pattern 

72 Connection Pattern 

73 Inductance Pattern 
74a Bend 

75 Electric Supply Drawer Pattern 

76 Touch-down Drawer Pattern 
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=5r v ^ 4 Wg^ k «r 4 . St*f *H 4 (4 . 

PalPS d & ^ L T ifeS«ffi 3 fc ( ± 1 ) 

[000 5] 

mmmummfoxft htitzmw 2 s t=i osts 

[0006] pmWflk LTftil/t-b 5 5 -y ^ X 

4 tfo#fflS8£T2& 4 >r k fcjni. , -fe 5 5 «y ^ ^WHJililR 

ffiRtffi V ^ 4 WllWm fctfc^T **TC* 4 fc» , 

«^^'±# t , ryr-rimm^zm&th c\ t wet* Kt 



s-fttsrr 4 z k ^'t- & =3rv-*. 

[0007] *«BHJ±±3Eiai*»^-^&fcftt=jRS*l 

«Lao«it«#ttcoA0^T>'x^&«W^-4 i k t= 

4 o 
[0008] 

4#®fcLTv^4. er*>, mi^mmm^mry^ 

{4. -Stl&«ffi^**-f-4ffilOjScl«ffiW^P B 1gRt 
ISf^Sf * «^ L T ^ 4 l&«D» k . -SfcSifi 



Sic L X Sr 4 *Ej&®aMg7- k . #&«Hl«^ a V'iS^flH) 
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mmm^-comm^- a- mm? & wmm tapt> mm? & 

[0009] J^cOflWSfcJHvC, ^tllfil 



Hill a L T & It^Htfi -C* £ ft® x 

<rffl&*&\rzwtthw&<mm£&mcth t ft 

[ooio] «i»s##gHi, ^wajg^atxn 
fc iwmizmi- t>n.x&K>. mw&m<m 
■&m& % mm? & . c ^is-^r sr js-w tt&rr 

[00 11] m2<7MW<7m?iMT>'ri-t l zm\ l vZ! l ±. 



m 

Eg, 



J»«ft»)W4l)lt#««f(:*«B(:ii , «IMS 



[0012] iwfwat=a*v^T, teMr*H £ &tf*Nft* 
[0013] fitfflg^A^-yit pjTSofmPi^L 

[00 14] H3cO^|Hacoaft^r>"r^{±. If?2^ 

[0015] i<?5flitRtJ:iiif. i«^v-yia<7) 

[00 16] m4co%fflcOMgMT>r-i-l±. m2?m 



[0017] i<ofMB"cii, mw^^-ym<r)^ 

mMl£-3y7 : yW®M.m.bLT®:£Z><7)X\ &nwM 

[0018] ms^^c^Jtjgr^^-ii. ±ii^M 

r b msnmn=Fcomiz 



14, *&1E0J&(7)>f yt-ryxSrS^rstfttcJ^H 

s§ i: sftfisffi b emtzmtL & wxm. it mm? i m&mm 
[0019] zcowmzm^x . &&mmmmt&^& 

fc, i&nm§bmmi&m*n\fmzm^?&h<7)x- 
mm? z? h . ^vmcfr^ s^fioK^SEK 

=? tca»t*«aai* iittsi ^ b?hz\b ifix% h . 

[0020] J^<7)ffi fiJtfcSH^T , 
S{4, >f y^^yx^Sr*-TI»^y^^yx|H]i& 

mzn?h-4y\?-?yxb%:&cnx. mm^zm^mr 

vf?<r>4 y^—fy^im^^fih. &tz. Ayf9 
9 yx i»*H6^)S § ^0Biai*^rt-**#fc:« , 

[002 U4fc, »^ffl«lM^-#S^«tf 0S#o 
4 . i coffif&comm lz X 0 . W& t E »*«3fi < 



[0022] 

mw?- 2iit xfij-y 7®.<?>mtm 12,2 
2TmtfL#tLX^&. z\cr>ikMnMi 2, 2 2«. mm 

Mffl^tlfrl2a, 22atjfifrl2b, 2 2bA> 
^JFM^ilTfc 9 , 12,22 ^)^^ ( ftfr 1 

2 a, 22atgfrl2b, 2 2 bc?)^ncoS§ ) L{4 % 

2, 2 2*fSft7tgP^OitM*^^et^-St, 
L=n-A/4-v r e fc*-3"CV^. fflU n{4iM 

ire* s . 

[0023] ^sjijis^ 1 1 i: mMmmm^ 2 1 

M^S^OmSte-^^^- y 1 3 , 2 3 t>ffi!&% tl 
-JOIM^^-Vl 3i4. SW«ffil 2t;|g 
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I&ltlf 1 1 &Vfttl&m)MS^ 2 1(1 
13, 2 3 

[0024] ^1117 1 1 Stf iS&WWi?- 2 1 £ 
14, S$Clflffil2, 220Sfrl2a, 2 2at=JWJ-4 



17, 2 7#*SM£§;fVO">S. i«3yfytl7, 2 
7 14, jlfjf, mitmffi 12, 22k77> FlfflfcJftSS 

(AteW? 16(4. Jfeftf^ffi 1 2 1 2 b 

tstewas^ 2 iossHisiT2 6«, **m*2 2 



Eg, 



WlWirT- 1 1^'fe-^- 



[00 2 5] rtOffilW^t, 
<Z>SWf«B2 2fcfcftMj^^^-yi 3, 2 3£:frL 



f2 1 



atf 2 tn^o. mm%f 1 (ijfaas f 2 4 0 t 

^S<44. — fl-OWMS^vt^-vi 3, 23(4. 



[00 2 6] ttz. 3yfytl7, 2 7(4 

^ 1 1 S«tlif2 1 teJHvCftfSHiHRf 1 . 
f 2 £&*>&;H3S[II»S*f: 2roT*i 0 , 



ayf^f 1 

7,27 o §*ra ^ts^tcio &mmmt&m: 
t= . y^yvzft l xm&mmmT 2 1 otisf 2 6 

f: LT s MMWsmF? 1 1 OMteWfrP 12bJ: m^M 

mm^2 i«igf2 6ia*aai4isjfis«sai*^ 



[0027]fot, ±ao^nr>-r^(;4#i(4\ 

1 2 1 <0«|ft*3Bet-4 

£ fc$:< , WMS-a^-i' 13,23 £»JH2lft£$- 
& <r fc fc 4 0 KaSrBSae&ttfc -f* - fc ■& . 

[0028] iMmzmry'r-rcom^ffif&.nmmmffi 

fc jftlf ffifiiR 1 l±Wti 1 2 £ii LT & 0 . 4«H V 
^^>XL2t SfefflgffiR 2 i4SC*f«ffi 2 2 *M LT 

fL^rJVrV-tfl 7£3SU gfSiC2ll ^iA* 



ji^2 lt®i!$ti7tny7 :: >^2 7^ilLTV>So 
[0 02 9] zti^MJ y?'7 ?y*.L 1 . Jfe! 

r i ai^BRs*c i (4. ttwiifi?- 1 1 cogmm&i: 
mmLxts*). mmiz^ ^y^^yxL2, mm 
mfcR2Rvt%mmmc 2(4. ism«i» 2 1 o±±js 

SI&SrffM LT V \& . 2 ^05fygEIS&ra<7)*S^*C 1 
2(4, H^WtWt&^^-V 1 3, 2 3£*IL. i^m 

HWF-i i fc*a&«iis?2 1 ia«*iMgrd«, wmm 
^mmm^xh t tz . m&J y y 9 9 yx l 1 2 
(4, Ayy^^i9^mLxi3*). 2->co^mm^m^ 

[0030] £<9t^EM»j&»S>i!H4>a*Sr 4 -5 fc. 2o« 



c 1 2 (4. —Mcomm^^-y 13, 2 3ofs 



(ci 0 . S#^*c 1 , c 2 is^'^yx^Jxii^lS^rS 
HiBltMLtlffi^^-y l 3 , 

[003 1 ] iUfSlc l , c 2(4. 



affi^ 1 1 &t^*£iEi» 2 i o«)^t# t*).tk 



2 , 2 2 J: ^7 > K PESOffjaW* ^S+Sife LTJl L 

[0032] ±m<r>mmmmz^^x . ^§ic i 2 



lfrF-2 1(4. tet looD^(7)SP<KjffL. 4 



1 1 fc mn&mm? 2 1 PBi^m^^^^n < % k> . *& 



tiifi 1 tm^mmm^2 K4. *^i4Lti# 

[0 03 3] 4fc, iSSlC 1 , C2^l<tS 

ffl»Wfc:te^*c 1 2^Vjs§<^0. &=iNx 
(4. Wm-^-^^-y 13,23 t»tt&«!MS^i&« 

< =5r 0 , ±3*^*n< . f 1 , f 2 1 4 saft 

< -r* t . fss^te^ic 1 2 tf*^ < 0 . mm 



s^ac 1 2ojs±{±. tm^^-v 13,23 
mt- 1 1 RxfM&nmm=F 2 1 ^mmmm 1 1 , f 2 
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[ o o 3 4 ] 03 (4. ^Bj^±t^r yftcisi 

lz2^<0Tyri~^-yy°4 1 , 5 1 imWLXffif&Ztl 

nis«S3 1 (4. mmt,zry^i-mm^3 ia.tr 



RWfcfl.T^*. 0fiS*«3 10T>"r^-ffMgP3 1 a 

[0 0 3 5] tfz, 7VrtjRR*3 1 afcli, 
» i: * & ^->3 4 £. Wfffi0g£ k * & ^ 9 
—>3 5&J*9—yBtfLZtlX^&. fe|A7-y3 4 
(4, yyVY^.3 lb<7)77>Fmfr&9M&$ZtLZ 
BmZtl, 7 r 7>\ i 33 1 b£I±f vTM yf??40 

>-3 5ii y^yYW>3 ihcor^yvm^mn^iix 

[0036] .h&LfcWMtr^*— y 32, 33,|& 

W^? —y 3 AftxtW®.^? —y 3 5(4. y?yYW>3 

[0037] r^ftf 1 , 5111 



ft43, 5 3c^ffl(; 



en- 
's 



142, 5 2Srflx.T^ 



( *f ) fcli , #tt<9*-5Hft£ifff 4 4,54 j&qft 

tt^^XTV^. £«0*#*gr£SSB 1 4 4, 54(4.5*;** 
ft43, 5 3»WH£fiTL5fcJfe&*aifls4 3, 5 3«I 

t^Bf 4 4 (4. WMt^^^-V 3 2 <7)T!&ffiM# 

(4. *WKf^v^-y3 3<0T^K»iJ-fcK*f«^)« 

[0038] JStSfttffi4 2tO*fftSglUCi4. flRR 

^*S^4 6^IS(t^iX. CO*&«S^4 6i4. £#: 

3SLfi^»fc4 3<^I»I^TLT»fr4 3coKHMt 
0 1 9^*C3BlSc»*LT^«. <rol&mS^4 6(4. mft 
SM3 10sftffi(C^(t^fl:^^-y3 4 0-ffi^KM 

Sf5 6 #l£(t t>tlX& *) . i OfMSf 5 6(4. £ft 

LT Ktt 5 3 coMHSrKT LT 5 3 

oKMfMCIUDiiAT'ffMS^. «^?-y3 5(Cf# 

[0039IIC, Jfeftf«fiS4 2 , 5 2 0MSSBSIS4 
7 , 5 7(4. tm^Sf4 4 , 5 4tf)RHlgfc:JH> 



T. ^mWA 3 , 5 3cr>mmcom*£x*mTLxBf& 

ZtlX^Z. -tLT. ^^mmSB4 7, 5 7t»ltfc 
BltWEfcli, £*l6HftiBai4 7, 5 7fc*ft-SO 

ISHHiHfLTH£«hf4 8, 5 8jWBfR3*lTV*4 . 0 
JgS^4 8, 5 8(i, 1*4 3, 5 3 OKilJ S XffiM L 

xmi^tix&t). mmw.3 nzmmLfzmm^9~ 

y3 6, 3 7(=KRS*lT^£. 

[0040] J^6<^ft««FfirlQtJBIIWfc»v^, 

^-y3 4(4. 



Eg, 

^ L&V^3HIIIF»Stf»IIII»£« 

2,33 xmm^^ 5 4 tcf±^§ ix. ^sim 
[0041] j&^mg^ 4 i kmt&wwjm& 5 in, m 

•BiirSi * fc 1 4 *} , ^*1)®^4 1 h 
^5 1 fc«HlO«r&*iHEL, ^f^r1SftKv-/^y^ 
£#S i i: J&*T'# -& . tf^A7-y3 2 , 3 3 c?)# 
fif W*(4 . «JBS^y n° 9 - y 3 2 , 3 3 fiJO PalU g $XX 

[0042] feWSffi4 2 , 5 2c0MStSgP4 

7, 5 7 t ElSffi^ 4 8 , 5 80P^t(4. **H!ft»8 
fi^JFMSsflTiD 0 . ifel«ffi4 2,52 
HffiOHB&^t tTfi6# . tmVM4 2,52 tSBK 

[0043] It, ^m^9—y34k9 r ^y) i ^3 1 

b i:«^g^§fLfc^->/r>f yy??4 0(4. 

yt- «^tr, 5 0fi(;ML7yft« 
y^—yyx^m^^'tkhiicryxh*), iixtiD. 

Ty^km^m2 offlcoj y\?-?yx<7m&tf%t> 

^?4 0!1 ^"^yKgR3 1 b Sr^LTtfifi^"^ — y 

3 5 k^wtaBf^-L-rtiO, &mmm-4 i trntkm 

W 5 l Pal £ ffijh. 5 ffiffl&tSEe>9lfr t =Sr -3 T v ^ . 

Ht, f-77-fy^7^40it J&tiif 4 1 J:* 

ttTOlfrF 5 l |BJ<?)«SElilK<?)>f yt-^yx k 5r 0 . 

feW4 1 tiMtlif5 lPal^^^*^^ 

[0044] ±KEL?t43t. tSS^^->32, 
3 3IBW«|R*3Ei* i k(:4 0 . «f4 1 
»«IW&F5 lP^m^-^MSr^t. ry'ri-^m 

gmtm & mm-t h^k &x* t ti . f - -y y y ? 



^ ytttsryfto^ y^-yyx^m^-th ki% 



(; 



Fcr ■=& 



«f4 1 k|iS^«JM^ 5 1 Pal^m^fe-^*^ 



[0045] sfirtJ. _tizti<=0: 
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4.1b m^rnrnm^- s i commm4 2 , 5 2 (4, 

»©»«L^»t\ Mxif , 2,52 

* x ? U - y epJB 5* ifTJgj«-r 4 if t , 5 

1 0®clfttffi5 2 £J4, 3&mDS^4 1 t05fclfltt4 2 
ijffl Lfc^^tfDSKE^^-yittffl'C* .SOT, f- 

[0046] ifc, ±3*<^*I9B)BWC«, 01&MK3 

2,3 3, J&lA7-y34, Scflfc'^— >"3 S&IXH 

fcUSrVvtf, i^V-V3 6, 3 7£^(f^(fLT?'7>" 
^'gP3 lb^9>-T«Jffc:SSKLTt>IHf^ ;ix£>(4T 

[00471IC, JJ*<*5SO»BBWrW:, f 777/' 
1 , 5 1(4. *<7>^#|ftF£EWRfcffi0ILTV* 

0li.tr, f777yft4 1 , 5 1 (4. 

9, f777yft4 1, 5 lfcfflSWSHTT* 

Mi. {4. v\tfO^£iE{ffLTtAv^ 
[0 048] ClOi^f 777yft4 1 , 5l£0g 
&&EBj4. tffi^A7-y3 2 , 3 3 ZmmU3 
lfclfttt, I<7)t»^-y3 2, 3 3£flJfflLT 
2ot0f->yT7 > >'T-^4 1,51 *Wt6t4ilRt 
iO^TSIilnrt^^St^T-feD. itL£40.* 
m«tlc7)ffi#:£^^^-/Tr>-x^-4 1 , 5 101 

[ 0 0 4 9 ] SEfcAfc, ±M^HIrm«MT-(4. f - -/7° 
Ty^A 1 , 5 1li, JfcftSttlllfcJHvC. !4§^4± 
iUfifeifef l. f 2^ot^S«T, f7/7yft 
4 1, 5 1(4, ^£#fflS£ffl3aLT^TkJK. 4 

, S#:4 3,53 OTM£k$cStmffi4 2 , 5 2 CO 

m^m^^mco^j: h-t . lE^mxh^x^^. 

f777yft4 1, 5 1(4, 1Mf9M4 2 , 5 2«I 

IS7^»MLti)Ii\ 2o£Of 7 7 

7^f 74 1 , 5 1»Mti4 2, 5 2JS7^ 

7f(4S#:^BO^¥73[*]tff5IL, ffi7fi4**^B«0ffi 
dittos «j£ f: £ i b *»"CS , 4 fc , — Sr £ 

2-9C?)f 777>ft4 1 , 5 1cOSI«ffi4 2, 5 2 



[0 0 5 1 ] ±IBMixOMWFJMt0ii^-C' i) , 
Z\b1fiX%Z>« 

[00 52] 04BMH6£^-rHft^HS0!li4, ^%Q) 

m=F b m^mmm^ z nsmtzm&t s ffioflt j££*rr 
t cot, 0 3 commmmmb m-m m.mwzum-^ 

[ 0 0 5 3 ] 04 kjhvt , i&mais^ 4 1 zmmtz 
nmtm^v-ye 1(4, 0S&£«3 uzmnhryr- 

»^t» * * ~y 6 2 (4 , mmw. 3 1 ««b 

t»^-y6 1 , 6 2<7)5fc3Sg 

m^^-ye 1 , 6 2Pai£i4, ®$&mffi.3 1 

i: *ff*]ffl» tern t fzm-&m&tf?t£. l , mmmm^ 4 1 
[0054] zcom-smma, ?m^^-y6 1 , 

6 20yfflmm&3£iL&z.btzi. ^^St^^bifiX'^ 

4 . 4 , jS^tilf 5 1 <0«-5MS-^SS? 5 4(4, 0 

ff««3 1 coisB«(^(t^4i^^-y6 3izmmz 

ix, icOtfSI^^^— >-6 3(4, }U6 4&mL 

[0 0 5 5] 05£^-rHS6?EWJ(4, 5 

1 &0fia£«3 icTmm\mzmmLfz£xw4crmm& 

0 3 i: |5ia £ , itt®m^^ n° ^ - > 6 2 £^ § iXT 

5 8 3 *VC ^ S . i D , 

3 1 tJ*(4STyx7ffMfP3 1 acoilB^WS 

[0056] ttz, mecDmmmmMii. 

2 9i:LT, 2.^<nm>Wfc*;>U —y 6 8 , 6 9 

y 6 8 , 6 9^3 yfy^rl 0X~m&Z 

*g^5ir B 1i4, n>-r'>" , f7 0TtS-^$ix, 3yf>t 

7 0 OWifflSr^^ £ i fc fc 4 0 , «f4 1 b M 

ikmmm^ 5 1 mrM&m&&*. h z. b t^x% h . 

[00 57] l tcSH^aBKBffBi. M# 

[oo58] H7avH8fc»v^r, *&®a«^4 10 
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mW-4 3 0{I«C(4 . EI 3 <7)f- -yT-OVZ^AO^m 
^fc-f yy7 7>X®mziXtX. 4 6 

w^-9-yi KoflMfct. nif^aiK3 i oryftM 

§153 1 aizMf&Lfzmm^f-yi 2£tf-LT^y v 

353 1 hcoyy y vmizmmztix*,^ „ m®;^— y 

7 1(4, STy^^cfc^j&^ixTM y/^^yx^ 

[00 5 9] 121 3 <7H- >y T-f yf? 

^4 0t|al«t, iiA7-v7i^y^^yx 



0 , \t^rmzn\^Wmry'f1r<ri4 y\z—?yx 

tm^rZtih. £fz. m&^9~y7 2(4, ^yh'gB 

o , $&«ii»4 i ts&tiif5 1 nj(4, 
mf-4 i h*E^*u^5 1 rHi^Tifi&mss^Piss 

[0060] ±M«ofll^t iWf, Hffiv^— y 7 i 

s i&mm=P a i *fmr& fc § , jfei««4 2 

2(4, MA°^-y3 4$.y f }»^-y 

3 5 co?fm t mmzmmm. 3 1 mm-t^ z\ t tfx-% 

[006 1 ] 1219 cr>m%mM®M. A y?9 9 VTjS&t 
^-th^—y^Tyr^-^-'yTA 1 coMfaA 3 (CfS 
(tft ft 0 3 1 fcRttfcjSTH 7 £>Sgf£fttR0! 

f77ryft4 1,51 fejsaft'c^LTv^. mm 

ffi.3 1 tOT>-T"^?FMg|53 1 aCOSICIl >f y^"^^ 

[0062] 4 yw^y^t^—yi 3 cm yyw 

yxmit. mm ry^t^ com^mm^mu 

btc&mzWtfzStih* tfz. 4y?7?y^?-y 

7 3(4, fi^-y3 5C9jJ£<T^yKg|53 1 her, 

^^yYMizw^^tixa o , -f yy-rfvxj^—v 

7 3b W - y 3 5 (4 , t fttOIHS-^ * 

[0063] sp%, 4 y?7 -?y?^-9—y7 

5 , 7 3^3&±^§m#^JK#±#<% 

£<o*£fcfc„ -f y^"?^yx;\°;y--y7 3(4, ± 
^ y^-ryxim^-tht^z. 2o«f 

y77yft4 i , 5 l nattSE** n 

#^*fc4: -5 T t> 2 -3»f >y 7° T i 

[ o o 6 4 ] ei i ommtmma. EJ3 t^^-sat^s 



4 1,51 



Wfc, f7 77yft4 1,51 IBJfcUKJMfr&O^a* 

ft-^ ut i> s . f777yrt4 1,51 

(t^n, ^m^°^->-3 4(.;ffiietT^yKgP3 1 b 
y vmizm m$ nx . 

[006 5] .I<9flij£fc«fc*tff , 3 4 

4 o e x h m&ws&zM £ x , ^~y3 4tmm 

A7-y7 4C(«SS-B'* i 4t: > i-v-TTyri-A 
1,51 RI&Sgfi.&mft£igE-?-& i t j5*T"§ 5 . * 
Jt, ifftg|5 7 4 a<7)mi§r^>t-g»^i;(;i: l 9, JiJffi^^ 
-y74i; y 3 4 ^tfOM^-R-V ^i^z_&c\ 

[0066] 4fc, EJ 1 1 (4, 2^O^-v7 0 ryT"^-4 

1,51 HfcM y^"^ ^*Rtfciffl»«air^L/: 

4t(i *&m?im^°^-y7 5£sii&u ®±fi^°^-y 

3 5^^(4®Hfi5lti4^°^-y7 6 Sr^ltULT , iOl&m 

y7 5 htfifi^ltti^^^— y 7 6«ra1tc^ y^' 

1,51 IB*«IMt^««IMS^^— V 7 8,79 

(4, *L*jgt=ai)aut»fttrv^. 

[0067] .lOiffijSTtt, >f yr^ ^ 7 7 (CJ: 0 , -ft 
■oc7)^/TTy-7">-4 1 , 5 lia&8S*U.*5K*£. >f 

y-?997 7<r>4 yypfyz.m&Mjtt&zti/Zi 
D , B»«t=IBW-* i , 1S4±«r yx-^wfS 

th&^gESfc:** . ifc. fl:m^^°^-y 7 8, 79c 

4 hmm^i , ej 3 c^^ffim^jwB&T^ws 
zffi&w—y 32,33 fcjt^-ca< im 

y7 8, 7 9«ll, ■4>¥9?71\,Z&& 



[0068] ±^C0ffi^C0^fflt 4 0 s fel^-y3 
Atm&*?—y3 5(4, y^'^^7 7Sr^-LTH:ti 

wt*aBKr&i-4 . -f y^'^ ^ 7 7(4, -?-o>f yr^ * 
yxftj: «eysr>"r'^fc«#«<oia<o-f yt- 
y>x&&&t& fcftfc, 3 4 tmrn^^ 

—y3 5<?3ffl£a£*i.4«»M*ife£ , $-*. 
[ 0 0 6 9 ] El 1 2»fiff^M(4, 1 O^HIS&aK± 
fc s El 3 fc^ LfclOl0KIII«coaWfiT>'T-i-* 2 o# 

ft81, 82(4, M*mt:£t&ttCD^--vy°Ty7-i- 
tl>l f"/77yrt9 1, 9 2i ) WJ4tl»W 

k^r^^-yrryf'^T'^So f^rryfts 1 , 8 

2{4, «IMS#^-^8 3, 8 4^it-LT«mS-^§ 
fLTfcD, f»/77yft9 1 , 9 2 hm&fa&'S? — 
y9 3, 9 4*^-UT«lf*r&S*lTV^. 
[0070] f777yft8 1 , 9 1 (4, i%M$6W< 
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?->8 5fc«sR§*if , &*mtr$>mmzm-*2rmji& 

ikAZtiZ, 3mmW*9->&5ty7>Y-m3 lb 
to^" 7 >- HJiBIfc:l±>f >^"? ^86 *qSNKS*LT*s 0 . 

^uv^. a/s, 2oc7)-f->/rry7 x -t-8 2 , 9 

3 1 bflD^VHJftlSailSilTV^i. 
[007 1] ^COffj^tdr^T, fy77yft8 1 , 
8 2t:J;l>1S^ffii:^-/rr>"r^9 1 , 9 2tci;£iS 

t8 1 , 8 2^8 0 0 — 9 0 OMH z.aM'M^X' 

f-77Tyft9 1 , 92(il7 

o o—2 1 o 0MHzirsn»*sw4 <t^:ss?ft 

[00 7 2] 



>i=L 



[0073] ifc, «#tS^-#g«i, temiWP&tf* 

[0074] i*s^2<oae«ir>"7 i i-tc i*ur, &m 

^ - y £ IS i t CO T\ n° ^ — >- fflco £ PS 

[00 7 5] ii&«JM^«&«« 

; t izx *) wmm=FfficomffiM&z 

visa^r ft t> w 6 wis* »t=3r v ^ 
[ o o 7 6 ] «-5t, mmry^i-nwmm.vwm. 
im^mmn. mm^^9-yx^iozkimm.xh 



-cwR *■ rn^mt h mmcom^mr y^i nmt 

hZk ifiX* § h . 



■a >-ti 



[0078]fit, M^MTy-rl-CDmnikZ't? $ -y 



OIBS g SJg^ ^> h cox\ m^s Ty-f-i- £ ft 
Mb¥tibM=F cvmA*mi£t& Zkt^X'%^, Z<7)i o 

?-y*^^m£fa*mm&Ty^i-cDm$mfm 
[0080] mstTMscomzmTy-fi-izkixtt, 



®j j^f coffin 5r S - k =5r < U * ^ - y 

h z k ifix-% , m^mizmfi> mvmm? t minm 
[oo8i] msm4cow^mryr"nz^mi\ 

[0082] it5i<JB5 «i*ir yr-nz xtuf. m& 
mzcr>x\ m^Mkcoj yt°~yyxm-£fim%x"fo 

mm-t h m^z h %m&¥mff*rmiz%: & . 

[0083]^, > t^BI 

[ o o s 4 ] ic . fi^Kfflvsat^KS' ■< y-y? 9 

yxmffixnf&Lfzk^izte. zco-iyy? 9y?,m 



i( 9 ) 002-31981 1 (P2002-31981 1A) 



t , >r >- r ? 9 v x mm t mmmmmzmx h 

: o o 8 5 ] mz&tz. SE#*ffl«a»s##eb&«, sss 



-9 



£ 2: #'T"§ £ „ 

[mi ] Jm*mz\mmmTy^<nmjmm:^t 

U ( A ) iiTBi, ( B ) (i ( A ) <o— j£«RX-X 

[H4 ] ^Efltf«4^iiry^^ffioffifiS;&^ 



l®rHfIIH0-eS>l>. 

[15] ^^tffisa^iir^x^igtffii^wjs* 

[06 ] #&Bjj£ffi$£^ry^Offi^«j££^ 
[07] *«»!Btffi*«^r^i-Wffi<?Di|«S*^ 

[08 ] *^t:S^lftiryft(:ffl^l>f77T 
>-T-^^MI10T-ftS. 

[09 ] *wj&zmhmmTv^<nmzm<nmm: 
[010] ^iswtffi&awsr^^i-wjetflBcoawc 
[0in *wmi%&mmT>^<n^zmnm®, 
[012] ^Bg^4 2j*^ffiftffir>'x^o«^* 



[013] tefw^rm* jstwaaefti . 

10,30 S^iiry'r^ 
l l j&mn*? 

61,62,68,69 H 



5 2 
3 3 



12, 22, 42 

13, 23, 32 

14, 24, 44, 54 

15, 25, 47, 57 

16,46 mnm^ 

17 , 2 7 0H;8feS|$gS 

1 8 ^mms& 

19,77 >f V9'9 9 

2 o ft-f-ii 

2 1 

2 6, 5 6 

2 8 jg*ft[Mli& 

3 1 mmw. 

3 1a T>t1-18. 
3 1b ^9>- 
34 

3 5, 
36, 

4 0 
4 1 , 
43, 
4 2a 



■a^^9—v 
7 4 iftffi^-y 

3 7,66 WM^9—V 

5 1 f777i 
5 3 



4 2b sr^^Ras 

4 8, 5 8 Wtfffltt 



6 3 

64 

7 0 
7 1 
7 2 
7 3 
74 a 

7 5 rtas& 

7 6 mm\\&^9—v 



A V9'9 9VX^9~V 



l ^' m 3\iii^9~V 



[04] 



[05] 



36 



41 

4- 



g 63 x 



31 



62 



37 



V "\ Sv \l 



31a 



64 



36 



41 

4- 



61 



31 

J 



fv"\ \ \ \ \' \ \ \ \ \ \ \ ^ 31a 



7 
6? 



66 



T 

?>1 



(t 0))02-31981 1 (P2002-31981 1A) 



[HI ] 



[32] 



[08] 



29 



11 12a 



23 



10 



C1? 



31 



, 25 




C1 =^ 



L1 



R1 



L2 -L 



^02 



R2 




18 T7 




44 



[03] 



[06] 



31a 




41 68 70 69 



(B) 



43 42 46 44 

^=w 3 



47 r 

48^ 
36 ^ 



34 



32 33 W 



54 56 53 



1 



4- 



57 
58 

AWS^jWNS^SSNV^l 3 1 
35 



31 a 




31b 34 



31a 



[01 0] 




31b 



[07] 



[09] 



31a 



31b 




31 



(t 1) J02--3 1981 1 (P2002 -31981 1A) 




mw mm 



(72) mm im c 



23; 



(72)?&Hji# « 



F 9 — 



A(##) 5J021 AA02 AA09 AB06 CA04 GA08 
5J045 AA02 AA03 AB06 DA10 EA07 

FA02 HA03 
5J046 AA04 AA09 AB03 AB13 PA07 



